A siphoning effect may occur when a syringe is attached to extension tubing and a fluid column greater than 20 cm is created. With one brand of syringe pump, if the syringe is incorrectly mounted in the pump, there can be rapid emptying of syringe contents.
REPORT A 69-year-old man was anaesthetised uneventfully for cholecystectomy and postoperativeiy was commenced on a pethidine infusion.
Pethidine 250 mg was loaded into a 50 ml slip tip Terumo syringe. The volume was made up to 50 ml with normal saline and ordered to run at up to 30 mg an hour (6 mllhr) via an Injectomat 50* syringe pump, according to the patient's response as measured by a linear pain scale. The syringe was mounted in the pump on a drip pole attached to the patient's bed and the infusion run to the "Y" injection site of his intravenous line via Tuta minimum dead space extension tubing. The pump was 40 cm above the forearm cannulation site.
Less than 15 minutes after the infusion was commenced the patient had a respiratory arrest. Simultaneously it was noticed that the syringe was empty. He had received 250 mg of pethidine rapidly intravenously. He was readily resuscitated with oxygen, IPPV, naloxone hydrochloride and suffered no sequelae. 
DISCUSSION
Our department has a number of different types of infusion devices (as reviewed by Rithalia and Tinker l ) including volumetric peristaltic and syringe pumps. We have found the syringe pumps particularly useful as side line infusion devices for multiple different drug infusions, connected to intravenous fluidgiving sets.
The pump is designed to grip the syringe by the plunger flange, secured by tightening a screw on the slide device, and by the body flange, where it is held in a fixed groove ( Figure  1) . The body is also held for a short distance by a sleeve. In this case, however, inspection of the system revealed that the syringe was incorrectly fitted into the pump and that the barrel had slipped upwards over the fixed plunger.
To the inexperienced operator, the unit may appear securely set up when in fact the body flange is riding above the groove, and the body is out of the sleeve (Figures 2 and 3) . This had happened with this patient. The patient's overdose seemed to be due to gravity feeding of syringe contents brought about by the mass of syringe contents activating flow. However, there is no flow with this system until extension tubing filled with fluid is connected to the syringe and a column of about 20 cm is created. Fluid then may flow whether the syringe is upright (tip points upwards), inverted, or horizontal. This effect is siphoning. We have tested a variety of syringes from a number of manufacturers and have found that when there is a height differential and a fluidfilled column there is almost always flow. The height differential need be as little as 20 cm for a 50 ml syringe and as much as 100 cm for a 20 ml syringe.
In conclusion, if a syringe is only fixed into a syringe pump at one point, i.e. either barrel or plunger is free, a patient may receive an uncontrolled dose of drug if a pressure gradient is created by elevating the pump any more than 20 cm above the cannulation site. As a precaution these pumps should probably not be set up any higher than 20 cm above this site. Manufacturers should label these instruments with setting up instructions, preferably in clear diagrammatic form. Pump design should ensure that if either the plunger or barrel of a syringe is fixed, then the other syringe component is also fixed, so that uncontrolled flow cannot occur. This case of user error highlights the need for all staff using syringe or other forms of infusion pump to receive adequate and clear instruction for their use and for patients to be closely supervised.
